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This document summarises the steps and procedures for developing a decision support model for 
΋QDQFLDO�FRYHUDJH�RI�FDQFHU�GLDJQRVWLFV�IURP�WKH�SHUVSHFWLYH�RI�WKH�SD\HU��7KH�PRGHO�LV�GHVLJQHG�
to provide decision-makers with comprehensive insights into the budget implications of expanding 
UHLPEXUVHPHQW�IRU�FDQFHU�GLDJQRVLV�

,W� RXWOLQHV� D� PHWKRGRORJ\� IRU� HVWLPDWLQJ� WKH� EXGJHWDU\� FRQVHTXHQFHV� RI� LQFOXGLQJ� GLDJQRVWLF�
VHUYLFHV� LQ�D�GH΋QHG� FRYHUDJH� VFKHPH�� VXFK�DV�D�8QLYHUVDO�+HDOWK�&RYHUDJH� �8+&��SURJUDPPH��
7KHVH�VHUYLFHV�DUH�JURXSHG�LQWR�VWDQGDUGLVHG�SDFNDJHV��DOORZLQJ�IRU�ΌH[LEOH�DGDSWDWLRQ�WR�GLΊHUHQW�
KHDOWK�V\VWHP�FDSDFLWLHV�DQG�UHVRXUFH�OHYHOV�

The approach presented here aims to support decision-makers with evidence on pricing cancer 
GLDJQRVWLF� SURFHGXUHV� EDVHG� RQ� QDWLRQDO� RU� LQWHUQDWLRQDO� FOLQLFDO� JXLGHOLQHV�� FRPELQHG� ZLWK� D�
%XGJHW�,PSDFW�$QDO\VLV��%,$��WR�PRGHO�WKH�΋QDQFLDO�LPSOLFDWLRQV�RI�DGRSWLQJ�RU�VFDOLQJ�XS�GLDJQRVWLF�
UHLPEXUVHPHQW�� ,W�SURYLGHV�D�SUDFWLFDO�IUDPHZRUN�WKDW�FDQ�EH�XVHG�E\�UHVRXUFH�DOORFDWLRQ�DFWRUV�
�PLQLVWULHV�RI�KHDOWK��QDWLRQDO�KHDOWK�LQVXUDQFH�DJHQFLHV��SULYDWH�LQVXUDQFH�FRPSDQLHV��WR�VLPXODWH�
WKH�FRVW�RI�GLDJQRVWLF�LQFOXVLRQ�DFURVV�D�UDQJH�RI�FDQFHU�W\SHV�DQG�SROLF\�RSWLRQV��IURP�HVVHQWLDO�WR�
FRPSUHKHQVLYH�WHVW�SDFNDJHV�

7KLV�GRFXPHQW� LV� LQWHQGHG� WR�VHUYH�DV�D� WHFKQLFDO�JXLGH��$Q\�EXGJHW� LPSDFW�DVVHVVPHQW� IRU� WKH�
LQFOXVLRQ�RI�GLDJQRVWLF�VHUYLFHV�LQ�D�VSHFL΋F�FRXQWU\�RU�MXULVGLFWLRQ�VKRXOG�EH�FRQGXFWHG�LQ�DOLJQPHQW�
ZLWK�ORFDO�FDQFHU�WUHDWPHQW�JXLGHOLQHV��΋QDQFLQJ�DUUDQJHPHQWV��DQG�KHDOWK�V\VWHP�SULRULWLHV��7KH�
PRGHO� DQG� PHWKRGV� SUHVHQWHG� KHUH� VKRXOG� EH� DGDSWHG�� LQWHUSUHWHG�� DQG� YDOLGDWHG� WKURXJK� D�
FRQWH[W�VSHFL΋F��PXOWL�VWDNHKROGHU�FRQVXOWDWLRQ�SURFHVV�

Foreword



4

How to Guide: Cancer Diagnostics Reimbursement  |  Development of a Pricing and Budget Impact Analysis Tool for Cancer Diagnostics.

%XGJHW�,PSDFW�$QDO\VLV��%,$��LV�D�΋QDQFLDO�DVVHVVPHQW�WRRO�XVHG�WR�HVWLPDWH�WKH�H[SHFWHG�FKDQJH�LQ�
KHDOWKFDUH�H[SHQGLWXUH�UHVXOWLQJ�IURP�WKH�DGRSWLRQ�RI�D�QHZ�KHDOWK�LQWHUYHQWLRQ��,Q�WKH�FRQWH[W�RI�
FDQFHU�GLDJQRVWLFV��%,$�KHOSV�GHFLVLRQ�PDNHUV�XQGHUVWDQG�WKH�DΊRUGDELOLW\�DQG�΋QDQFLDO�IHDVLELOLW\�
RI�H[SDQGLQJ�UHLPEXUVHPHQW�IRU�GLDJQRVWLF�WHVWV��HVSHFLDOO\�XQGHU�FRQGLWLRQV�RI�OLPLWHG�UHVRXUFHV�
DQG�΋[HG�EXGJHWV�

8QOLNH�&RVW�(ΊHFWLYHQHVV�$QDO\VLV��&($���ZKLFK�DVVHVVHV�ZKHWKHU�DQ�LQWHUYHQWLRQ�SURYLGHV�JRRG�YDOXH�
IRU�PRQH\�EDVHG�RQ�KHDOWK�RXWFRPHV��%,$�IRFXVHV�RQ�EXGJHWDU\�LPSDFW��SURYLGLQJ�QRQ�GLVFRXQWHG��
DQQXDO�SURMHFWLRQV�RYHU�D�VKRUW��WR�PLG�WHUP�KRUL]RQ��W\SLFDOO\�DOLJQHG�ZLWK�QDWLRQDO�EXGJHW�F\FOHV�
�H�J�����WR���\HDUV���%,$�HYDOXDWHV�VFHQDULRV�FRPSDULQJ�WKH�VWDWXV�TXR�WR�WKH�LQWURGXFWLRQ�RI�D�QHZ�
GLDJQRVWLF�VHUYLFH��FRQVLGHULQJ�SRSXODWLRQ�QHHGV��XQLW�FRVWV��DQG�OHYHOV�RI�FRYHUDJH��

7KH�SULPDU\�SXUSRVH�RI�%,$�LV�WR�

7KLV� JXLGH� SURYLGHV� D� VWUXFWXUHG� PHWKRGRORJ\� WR� GHYHORS� D� EXGJHW� LPSDFW� PRGHO� IRU� FDQFHU�
GLDJQRVWLFV�� ,W� LV� GHVLJQHG� WR� EH� ΌH[LEOH� DQG� DGDSWDEOH� WR� ORFDO� FRQWH[WV� DQG� GDWD� DYDLODELOLW\�� ,W�
FRPSOHPHQWV� RWKHU� WRROV� VXFK� DV� &($� DQG� SXEOLF� KHDOWK� LPSDFW� DVVHVVPHQWV�� HQDEOLQJ� GHFLVLRQ�
PDNHUV�WR�DVVHVV�QRW�RQO\�ZKDW�ZRUNV��EXW�DOVR�ZKDW�FDQ�EH�SDLG�IRU�

� <DJXGLQD�5,��.XOLNRY�$8��6HUSLN�9*��8JUHNKHOLG]H�'7��&RQFHSW�RI�&RPELQLQJ�&RVW�(ΊHFWLYHQHVV�$QDO\VLV�DQG�
%XGJHW� ,PSDFW� $QDO\VLV� LQ� +HDOWK� &DUH� 'HFLVLRQ�0DNLQJ�� 9DOXH� +HDOWK� 5HJ� ,VVXHV�� ����� 6HS����������� GRL��
��������M�YKUL��������������(SXE������6HS�����30,'�����������

Ɓ. Introduction 

(VWLPDWH�WKH�΋QDQFLDO�FRQVHTXHQFHV�RI�LQFOXGLQJ�QHZ�GLDJQRVWLF�WHVWV�LQ�UHLPEXUVHPHQW�OLVWV�
RU�8+&�EHQH΋W�SDFNDJHV�

4XDQWLI\�WKH�LPSDFW�RQ�UHVRXUFH�FRQVXPSWLRQ�DQG�SURYLGH�DFWLRQDEOH�IRUHFDVWV�IRU�SROLF\�
DQG�EXGJHW�SODQQLQJ�

,QIRUP�DΊRUGDELOLW\�DVVHVVPHQWV��LGHQWLI\LQJ�VFHQDULRV�ZKHUH�LQWHUYHQWLRQV��WKRXJK�
FRVW�HΊHFWLYH��PD\�QRW�EH�΋QDQFLDOO\�YLDEOH�

6XSSRUW�HYLGHQFH�EDVHG�GHFLVLRQ�PDNLQJ�IRU�UHVRXUFH�DOORFDWLRQ��UHLPEXUVHPHQW��DQG�SROLF\�
GHVLJQ�
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Ƃǔ Step-by-step Framework 
for Budget Impact Analysis
7KLV�JXLGH�KDV�EHHQ�GHYHORSHG�LQ�DOLJQPHQW�ZLWK�WKH�,QWHUQDWLRQDO�6RFLHW\�IRU�3KDUPDFRHFRQRPLFV�
DQG�2XWFRPHV�5HVHDUFK��,6325��VWDQGDUGV�IRU�%XGJHW�,PSDFW�$QDO\VLV��%,$���DGKHULQJ�WR�UHFRJQLVHG�
best practices���,W�RΊHUV�D�VWUXFWXUHG��VWHS�E\�VWHS�DSSURDFK�WDLORUHG�WR�VXSSRUW�LQIRUPHG�GHFLVLRQ�
PDNLQJ� IRU� FDQFHU� GLDJQRVWLFV� UHLPEXUVHPHQW�� HPSKDVLVLQJ� WUDQVSDUHQF\�� FRQVLVWHQF\�� DQG�
DGDSWDELOLW\�DFURVV�KHDOWKFDUH�VHWWLQJV�

(DFK� VHFWLRQ� RI� WKH� JXLGH� LQWHJUDWHV� ,6325ȆV� FRUH� UHFRPPHQGDWLRQV�� LQFOXGLQJ� HVWDEOLVKLQJ� WKH�
DQDO\VLV� VFRSH�� FDSWXULQJ� UHOHYDQW� GDWD�� FUHDWLQJ� EXGJHW� PRGHOV�� DQG� FRQGXFWLQJ� VFHQDULR� DQG�
VHQVLWLYLW\�DQDO\VHV��%\�IROORZLQJ�WKHVH�SULQFLSOHV��WKH�JXLGH�HTXLSV�GHFLVLRQ�PDNHUV�ZLWK�D�UHOLDEOH�
IUDPHZRUN�IRU�HΊHFWLYH�EXGJHW�SODQQLQJ�DQG�UHVRXUFH�DOORFDWLRQ�

.H\�VWHSV�LQFOXGH�

Needs assessment and stakeholder consultation

'HYHORSLQJ�GLDJQRVWLF�SDFNDJHV

'DWD�FROOHFWLRQ�DQG�YDOLGDWLRQ

'HYHORSLQJ�D�EXGJHW�IRUHFDVW�PRGHO

6FHQDULR�DQDO\VLV�DQG�VHQVLWLYLW\�WHVWLQJ

Reporting and communication of results

� 6XOOLYDQ�6'��0DXVNRSI�-$��$XJXVWRYVNL�)��HW�DO��%XGJHW�LPSDFW�DQDO\VLVSULQFLSOHV�RI�JRRG�SUDFWLFH��5HSRUW�RI�WKH�
,6325������EXGJHW�LPSDFW�DQDO\VLV�JRRG�SUDFWLFH�,,�WDVN�IRUFH��9DOXH�+HDOWK������������������

NEEDS ASSESSMENT AND STAKEHOLDER CONSULTATION

7KH�΋UVW�VWHS�LQ�GHYHORSLQJ�WKH�PRGHO�LV�WR�LGHQWLI\�JDSV�LQ�GLDJQRVWLF�FRYHUDJH�DQG�HQJDJH�UHOHYDQW�
VWDNHKROGHUV�WR�GH΋QH�WKH�PRGHOȆV�VFRSH�DQG�REMHFWLYHV��7KH�UDWLRQDOH�IRU�LQLWLDWLQJ�D�EXGJHW�LPSDFW�
DQDO\VLV�PD\�YDU\��IURP�SHUVLVWHQWO\�ORZ�FRYHUDJH�RI�GLDJQRVWLF�VHUYLFHV�LQ�SXEOLF�VFKHPHV�WR�ULVLQJ�
GHPDQG�FRPELQHG�ZLWK�HPHUJLQJ�΋VFDO�VSDFH�IRU�UHLPEXUVHPHQW�

$�VWUXFWXUHG�QHHGV�DVVHVVPHQW�FDQ�EH�FRQGXFWHG�WKURXJK�WKH�IROORZLQJ�SURFHVV�

Ɓ &RQGXFW�DQ�HSLGHPLRORJLFDO�DVVHVVPHQW�WR�XQGHUVWDQG�WKH�EXUGHQ�RI�FDQFHU�LQ�WKH�FRXQWU\��
UHJLRQ� RU� FLW\�� 7KLV� LQFOXGHV� UHYLHZLQJ� GDWD� RQ� FDQFHU� LQFLGHQFH�� VWDJH� DW� GLDJQRVLV�� DQG�
JHRJUDSKLF�RU�GHPRJUDSKLF�GLVSDULWLHV�LQ�GLVHDVH�SDWWHUQV�

Ƃ 5HYLHZ�H[LVWLQJ�GDWD�RQ�WKH�FRYHUDJH�RI�FDQFHU�GLDJQRVWLFV�XQGHU�FXUUHQW�΋QDQFLQJ�VFKHPHV��
DQG�LGHQWLI\�WKHRUHWLFDO�RU�GRFXPHQWHG�JDSV��7KLV�PD\�LQFOXGH�DQDO\VLV�RI�SXEOLF�H[SHQGLWXUH�
UHSRUWV��LQVXUDQFH�FRYHUDJH�GDWD��DQG�RXW�RI�SRFNHW�VSHQGLQJ�RQ�GLDJQRVWLF�VHUYLFHV�
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DEVELOPING DIAGNOSTIC PACKAGES

2QFH�GLDJQRVWLF�FRYHUDJH�JDSV�KDYH�EHHQ�LGHQWL΋HG�DQG�VWDNHKROGHU�SULRULWLHV�HVWDEOLVKHG��WKH�QH[W�
VWHS�LV�WR�GH΋QH�VWDQGDUGLVHG�GLDJQRVWLF�SDFNDJHV�WKDW�UHΌHFW�FOLQLFDO�JXLGHOLQHV��UHVRXUFH�DYDLODELOLW\��
DQG�WKH�΋QDQFLDO�VFHQDULRV�LGHQWL΋HG�GXULQJ�WKH�QHHGV�DVVHVVPHQW�

7KHVH�SDFNDJHV��H�J���HVVHQWLDO��FRPSUHKHQVLYH��DUH�GHVLJQHG�WR�DOLJQ�ZLWK�YDU\LQJ�OHYHOV�RI�KHDOWK�
V\VWHP� FDSDFLW\� DQG� EXGJHW� DYDLODELOLW\�� &OLQLFDO� JXLGHOLQHV� W\SLFDOO\� VSHFLI\� WKH� GLDJQRVWLF� WHVWV�
UHTXLUHG�IRU�HDFK�FDQFHU��ZKLFK�PD\�YDU\�DFFRUGLQJ�WR�IDFWRUV�VXFK�DV�VWDJH�DW�GLDJQRVLV�RU�GLVHDVH�
VXEW\SH�

:KHUH� XS�WR�GDWH� ORFDO� JXLGHOLQHV� H[LVW�� WKH\� VKRXOG� EH� XVHG� DV� WKH� IRXQGDWLRQ� IRU� SDFNDJH�
GHYHORSPHQW�� ,Q� FRQWH[WV� ZKHUH� ORFDO� JXLGHOLQHV� DUH� XQDYDLODEOH� RU� LQFRPSOHWH�� LQWHUQDWLRQDOO\�
UHFRJQLVHG�VRXUFHV��VXFK�DV�WKH�1DWLRQDO�&RPSUHKHQVLYH�&DQFHU�1HWZRUN��1&&1p���WKH�(XURSHDQ�
6RFLHW\� IRU� 0HGLFDO� 2QFRORJ\� �(602�� RU� RWKHUV�� PD\� EH� XVHG�� EDVHG� RQ� WKH� SUHIHUHQFHV� RI� WKH�
QDWLRQDO�PHGLFDO�FRPPXQLW\�DQG�UHJXODWRU\�DXWKRULWLHV�

$OLJQLQJ�FOLQLFDO�JXLGHOLQHV�ZLWK�DFWXDO�SUDFWLFHV�LV�HVVHQWLDO�WR�HQVXUH�WKDW�WKH�PRGHO�UHΌHFWV�ORFDO�
VWDQGDUGV� HΊHFWLYHO\�� (QJDJLQJ� PHGLFDO� H[SHUWV� DQG� UHOHYDQW� DXWKRULWLHV� KHOSV� YHULI\� WKDW� WKH�
JXLGHOLQHV�XVHG�DV�WKH�PRGHOvV�IRXQGDWLRQ�DUH�FRQVLVWHQW�ZLWK�HVWDEOLVKHG�SUDFWLFHV��7KHVH�H[SHUWV�
ZLOO�DOVR�SOD\�D�NH\�UROH�LQ�GH΋QLQJ�WLHUHG�GLDJQRVWLF�SDFNDJHV��LGHQWLI\LQJ�ZKLFK�WHVWV�DUH�HVVHQWLDO�
DQG�PXVW�EH�FRQGXFWHG�IRU�HDFK�SDWLHQW��DQG�ZKLFK�PD\�EH�RSWLRQDO�RU�GHIHUUHG�LQ�FDVHV�RI�OLPLWHG�
UHVRXUFHV��7KLV�ZLOO�WHUPLQDWH�LQ�FDWHJRULVDWLRQ�RI�YDULRXV�FDQFHU�GLDJQRVWLF�SDFNDJHV��IRU�H[DPSOH�

ƃ )DFLOLWDWH� FRQVXOWDWLRQV�ZLWK� VWDNHKROGHUV�� LQFOXGLQJ�SD\HUV� �VXFK� DV�PLQLVWULHV� RI� KHDOWK� RU�
QDWLRQDO�LQVXUDQFH�DJHQFLHV���PHGLFDO�SHUVRQQHO��SDWLHQW�UHSUHVHQWDWLYHV��DQG�RWKHU�SDUWLHV��WR�
GLVFXVV�REVHUYHG�FRYHUDJH�JDSV�DQG�GHWHUPLQH�WKH�W\SH�RI�HYLGHQFH�UHTXLUHG�WR�LQIRUP�SROLF\�
UHVSRQVHV�

Ƅ 'RFXPHQWDWLRQ�RI�WKH�DFWXDO�FRYHUDJH�JDSV�DQG�SULRULWLVLQJ�QHHGV�DQG�LQWHUYHQWLRQV�DFURVV�
HYLGHQFH�JHQHUDWLRQ��DGYRFDF\�DQG�LPSOHPHQWDWLRQ�

ƅ $VVHVV�ZKHWKHU�D�PRGHOOLQJ�H[HUFLVH� LV� UHTXLUHG� WR�XQORFN�DGGLWLRQDO�΋QDQFLDO� FRYHUDJH� IRU�
GLDJQRVWLFV�

(VVHQWLDO�SDFNDJH��,QFOXGH�D�OLVW�RI�FRUH�WHVWV�WKDW�DUH�FOLQLFDOO\�QHFHVVDU\�WR�HVWDEOLVK�D�GLDJQRVLV�

([WHQGHG�SDFNDJH��,QFOXGH�DOO�WHVWV�LQ�WKH�HVVHQWLDO�SDFNDJH�SOXV�DGGLWLRQDO�LQYHVWLJDWLRQV�
QHHGHG�WR�GHWHUPLQH�SUHFLVH�VWDJLQJ�RU�HOLJLELOLW\�IRU�FRPSUHKHQVLYH�WUHDWPHQW�
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PRICING DATA COLLECTION AND VALIDATION

$FFXUDWH�HVWLPDWLRQ�RI�WKH�EXGJHW�LPSDFW�RI�GLDJQRVWLF�UHLPEXUVHPHQW�GHSHQGV�RQ�WKH�DYDLODELOLW\�RI�
UHOLDEOH�FRVW�RU�SULFH�GDWD��,W�LV�HVVHQWLDO�WR�GLVWLQJXLVK�EHWZHHQ�costing and pricing��DV�WKH�UHOHYDQFH�
RI�HDFK�YDULHV�DQG�LPSDFWV�GDWD�FROOHFWLRQ�GLΊHUHQWO\�GHSHQGLQJ�RQ�WKH�KHDOWKFDUH�VHWWLQJ�

'DWD�FROOHFWLRQ�DQG�YDOLGDWLRQ�VKRXOG�WKHUHIRUH�EH�WDLORUHG�WR�JDWKHU�HLWKHU�FRVW�RU�SULFH�GDWD�EDVHG�RQ�
WKH�FRQWH[W��HQVXULQJ�WKH�PRGHO�UHΌHFWV�WKH�΋QDQFLDO�VWUXFWXUH�LQ�SODFH��,Q�IXOO\�SXEOLF�V\VWHPV��GDWD�
FROOHFWLRQ�ZLOO�IRFXV�RQ�FRVWV��ZKLOH�LQ�V\VWHPV�ZLWK�WKLUG�SDUW\�SD\HUV��SULFHV�FKDUJHG�E\�SURYLGHUV�
ZLOO�EH�PRUH�UHOHYDQW��'DWD�IRU�GLDJQRVWLF�WHVWV�ZLOO�EH�FROOHFWHG�IURP�IDFLOLWLHV�WKDW�ZLOO�EH�H[SHFWHG�
WR�SURYLGH�WKH�VHUYLFHV�WR�HQVXUH�DFFXUDF\��,Q�VRPH�FDVHV��VDPSOLQJ�WHFKQLTXHV�VKRXOG�EH�HPSOR\HG��

7R�PDNH� WKH�PRGHO� JHQHUDOLVDEOH� DFURVV� GLΊHUHQW� SD\PHQW� IUDPHZRUNV�� XVHUV� VKRXOG� DGDSW� WKH�
IROORZLQJ�VWHSV�EDVHG�RQ�WKHLU�ORFDO�FRQWH[W��HQVXULQJ�WKDW�WKH�GDWD�UHΌHFWV�KRZ�VHUYLFHV�DUH�΋QDQFHG��
ZKHWKHU�WKURXJK�JRYHUQPHQW��SULYDWH� LQVXUHUV��RU�GLUHFW�SDWLHQW�SD\PHQWV��7KH�FRUH�FRPSRQHQWV�
LQFOXGH�

The outcome of this step is a structured database containing the prices or costs of diagnostic 
VHUYLFHV��ZKLFK�VHUYHV�DV�D�NH\�LQSXW�IRU�EXLOGLQJ�WKH�EXGJHW�LPSDFW�PRGHO��7KLV�GDWDEDVH�SURYLGHV�
WKH�IRXQGDWLRQ�IRU�HVWLPDWLQJ�H[SHQGLWXUHV��HQVXULQJ�DOLJQPHQW�ZLWK�WKH�ORFDO�KHDOWKFDUH�SD\PHQW�
VWUXFWXUH��DQG�HQDEOLQJ�LQIRUPHG�΋QDQFLDO�SODQQLQJ�DFURVV�D�UDQJH�RI�UHLPEXUVHPHQW�VFHQDULRV�

Costing�UHIHUV�WR�GHWHUPLQLQJ�WKH�DFWXDO�H[SHQVHV�LQFXUUHG�LQ�GHOLYHULQJ�D�VHUYLFH��LQFOXGLQJ�
VDODULHV��HTXLSPHQW��RYHUKHDGV��DQG�RWKHU�RSHUDWLRQDO�FRVWV��&RVW�GDWD�LV�W\SLFDOO\�XVHG�LQ�IXOO\�
SXEOLF�V\VWHPV�ZKHUH�WKH�JRYHUQPHQW�RU�KHDOWK�DXWKRULW\�QHHGV�WR�XQGHUVWDQG�WKH�UHVRXUFHV�
UHTXLUHG�WR�IXQG�VHUYLFHV�GLUHFWO\�

Pricing��RQ�WKH�RWKHU�KDQG��LV�WKH�DPRXQW�FKDUJHG�WR�WKH�SD\HU��H�J���JRYHUQPHQW��LQVXUDQFH��
RU�SDWLHQWV��E\�WKH�SURYLGHU��3ULFLQJ�GDWD�LV�UHOHYDQW�LQ�VHWWLQJV�ZKHUH�VHUYLFHV�DUH�ELOOHG�WR�D�
WKLUG�SDUW\�SD\HU��DV�LQ�SULYDWH�RU�PL[HG�KHDOWKFDUH�PRGHOV��DQG�PD\�LQFOXGH�D�PDUJLQ�RYHU�
DFWXDO�FRVWV�

&ROOHFWLQJ�&RVWLQJ�3ULFLQJ�'DWD��*DWKHU�GDWD�IURP�D�UHSUHVHQWDWLYH�VDPSOH�RI�IDFLOLWLHV�H[SHFWHG�
WR�SHUIRUP�GLDJQRVWLFV��,QFOXGH�JXLGDQFH�RQ�DSSURSULDWH�VDPSOLQJ�PHWKRGV�DQG�VWUDWHJLHV�IRU�
DGGUHVVLQJ�PLVVLQJ�GDWD�WR�HQVXUH�FRPSUHKHQVLYH�FRYHUDJH�

9DOLGDWLRQ�3URFHVV��2XWOLQH�VWHSV�IRU�YDOLGDWLQJ�WKH�FROOHFWHG�GDWD�ZLWK�LQSXW�IURP�H[SHUWV�LQ�
WKH�GRPDLQ��7KLV�VWHS�LV�FULWLFDO�WR�PDLQWDLQ�FRQVLVWHQF\�DQG�DFFXUDF\��UHJDUGOHVV�RI�WKH�IXQGLQJ�
PRGHO�

&DOFXODWLQJ�&RVW�3ULFH�$YHUDJHV��:KHQ�SRVVLEOH��XVH�ZHLJKWHG�DYHUDJHV�EDVHG�RQ�IDFLOLW\�SDWLHQW�
YROXPH�WR�LPSURYH�UHSUHVHQWDWLYHQHVV��7R�DGGUHVV�YDULDELOLW\��FRPSXWH�FRQ΋GHQFH�LQWHUYDOV�
XVLQJ�DSSURSULDWH�VWDWLVWLFDO�GLVWULEXWLRQV��DQG�DSSO\�UHVDPSOLQJ�PHWKRGV��H�J���ERRWVWUDSSLQJ��
ZKHUH�QHHGHG��7KLV�HQVXUHV�WKDW�HVWLPDWHV�UHΌHFW�XQFHUWDLQW\�DQG�HQKDQFH�PRGHO�UHOLDELOLW\�
DFURVV�KHDOWKFDUH�VHWWLQJV�
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BUILDING A BUDGET FORECAST MODEL

7KLV�VHFWLRQ�JXLGHV�XVHUV�WKURXJK�EXLOGLQJ�D�VSUHDGVKHHW�EDVHG�%,$�PRGHO�IRU�FDQFHU�GLDJQRVWLFV��
7KH�PRGHO�HVWLPDWHV�WKH�EXGJHW�UHTXLUHG�IRU�FRYHULQJ�GLDJQRVWLF�VHUYLFHV�XQGHU�GLΊHUHQW�FRYHUDJH�
VFHQDULRV��XVLQJ�ORFDO�RU�JOREDO�GDWD�LQSXWV��(DFK�VWHS�FRUUHVSRQGV�WR�D�ZRUNVKHHW�RU�VHW�RI�FDOFXODWLRQV�
LQ�WKH�VSUHDGVKHHW��

Step 1 (forecast eligible population and cancer incidence)

7KH�΋UVW�VWHS�LV�WR�IRUHFDVW�SRSXODWLRQ�QHHGV��HOLJLEOH�SRSXODWLRQ�DQG�FDQFHU�LQFLGHQFH���,QFLGHQFH�
rates for each cancer can be obtained from the local population-based cancer registries or estimated 
IURP�JOREDO�UHSRUWLQJ�WRROV��OLNH�WKH�*OREDO�&DQFHU�2EVHUYDWRU\��*&2��GDWDEDVH�RU�WKH�*OREDO�%XUGHQ�
RI�'LVHDVH��*%'��DQG�IRUHFDVWHG�RYHU�WLPH��,Q�WKH�*&2�GDWDEDVH��WKH�IRUHFDVW�LV�XVXDOO\�FDOFXODWHG�
RQO\� DW� ��\HDU� LQWHUYDOV�� $V� VXFK�� DQ� LQWHUSRODWLRQ�PHWKRG� FDQ�EH�XVHG� WR� ΋OO� LQ� WKH� GDWD� IRU� WKH�
LQWHULP�\HDUV��)RU�FDQFHU�W\SHV�IRU�ZKLFK�QR�IRUHFDVWHG�GDWD�ZHUH�DYDLODEOH�LQ�WKH�*&2�GDWDEDVH��
past incidence rates can be retrieved from various databases and an extrapolation method is used to 
SUHGLFW�IXWXUH�LQFLGHQFH�UDWHV��VFHQDULRV�IRU�EXGJHW�LPSDFW�DQDO\VLV�DUH�XVXDOO\���\HDUV�RU�OHVV���7KH�
΋QDO�SURGXFW�RI�WKLV�VWHS�LV�D�WDEOH�RI�FDQFHU�LQFLGHQFH��QHZ�FDQFHU�FDVHV��RYHU�WLPH�

+RZ�WR�GR�LW�

&UHDWH�D�QHZ�VKHHW�WLWOHG�ȉ,QFLGHQFH�)RUHFDVWȊ�

,Q�FROXPQ�$��OLVW�WKH�FDQFHU�W\SHV��H�J���%UHDVW��&HUYL[��&RORUHFWDO��

,Q�FROXPQV�%�RQZDUG��HQWHU�WKH�\HDUV�RI�DQDO\VLV��H�J��������WR�������

3RSXODWH�WKH�WDEOH�ZLWK�WKH�QXPEHU�RI�QHZ�FDQFHU�FDVHV�SHU�\HDU�DQG�FDQFHU�W\SH�

8VH�GDWD�IURP�ORFDO�FDQFHU�UHJLVWULHV�LI�DYDLODEOH�

,I�QRW�DYDLODEOH��H[WUDFW�LQFLGHQFH�IRUHFDVWV�IURP�WKH�*&2�RU�*%'�

,I�QHHGHG��DSSO\�

Ȕ�,QWHUSRODWLRQ�EHWZHHQ���\HDU�*&2�SURMHFWLRQV�

Ȕ�([WUDSRODWLRQ�IURP�SDVW�WUHQGV�ZKHUH�QR�IRUHFDVWV�H[LVW�

&ROXPQV�IRU�FDVH�PL[�PD\�EH�DGGHG��H�J�����E\�VWDJH�RU�DJH��WR�UHΌHFW�GLDJQRVWLF�FRPSOH[LW\�
�RSWLRQDO�
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+RZ�WR�GR�LW�

&UHDWH�D�VKHHW�WLWOHG�ȉ&RYHUDJH�3DUDPHWHUVȊ�

,Q�FROXPQ�$��OLVW�FDQFHU�W\SHV�

,Q�FROXPQ�%��OLVW�WKH�FRYHUDJH�SDUDPHWHUV�IRU�HDFK�WXPRXU�W\SH�

Ȕ�3URSRUWLRQ�����RI�SDWLHQWV�FRYHUHG�E\�WKH�VFKHPH��3RSXODWLRQ�&RYHUDJH��

Ȕ�3URSRUWLRQ�����UHFHLYLQJ�(VVHQWLDO�3DFNDJH��6HUYLFH�&RYHUDJH��

Ȕ�3URSRUWLRQ�����UHFHLYLQJ�&RPSUHKHQVLYH�3DFNDJH��6HUYLFH�&RYHUDJH��

Ȕ�3URSRUWLRQ�����RI�FRVWV�FRYHUHG�E\�WKH�SD\HU��&RVW�&RYHUDJH��

,Q�FROXPQV�&�RQZDUG��HQWHU�WKH�\HDUV�RI�DQDO\VLV��H�J��������WR�������

6WHS����'H΋QH�FRYHUDJH�OHYHOV�

7KH�QH[W�VWHS�LV�WR�HVWDEOLVK�WKH�GHJUHH�RI�FRYHUDJH�IRU�HDFK�RI�WKH�WKUHH�GLPHQVLRQV�RI�8QLYHUVDO�
+HDOWK�&RYHUDJH� �8+&�� WR�EH� LQFOXGHG� LQ� WKH�EXGJHW� LPSDFW�DQDO\VLV� IRU�HDFK�FDQFHU� W\SH��EDVHG�
RQ�FOLQLFDO�JXLGHOLQHV�RU�H[SHUW�FRQVHQVXV��WKLV�GH΋QHV�WKH�SROLF\�VFHQDULR�XQGHU�ZKLFK�WKH�EXGJHW�
ZLOO� EH� FDOFXODWHG��� WKH� SURSRUWLRQ� RI� WKH� SRSXODWLRQ� FRYHUHG�� H[SUHVVHG� E\� WKH� VKDUH� RI� FDQFHU�
SDWLHQWV�HOLJLEOH�IRU�GLDJQRVWLF�VHUYLFHV��WKH�UDQJH�RI�VHUYLFHV�FRYHUHG��H[SUHVVHG�E\�WKH�SHUFHQWDJH�
RI� SDWLHQWV� UHFHLYLQJ� HDFK� W\SH� RI� GLDJQRVWLF� SDFNDJH� �LQ� RXU� FDVH�ZH� KDYH� GH΋QHG� �� SDFNDJHV���
DQG� FRVW� FRYHUDJH�� H[SUHVVHG� E\� WKH� OHYHO� RI� RXW�RI�SRFNHW� FR�SD\PHQW� UHTXLUHG� IURP� SDWLHQWV��
,I�PXOWLSOH� FRYHUDJH� VFKHPHV� DUH� FRQVLGHUHG� WRJHWKHU� LQ� WKH� %,$� �IRU� H[DPSOH�� SXEOLF� LQVXUDQFH��
SULYDWH� LQVXUDQFH��RXW�RI�SRFNHW�SD\PHQWV��HWF����HLWKHU�PXOWLSOH�VKHHWV�FRXOG�EH�FUHDWHG� �RQH� IRU�
HDFK�FRYHUDJH�VFKHPH���RU�D�ZHLJKWHG�DYHUDJH�FDQ�EH�FDOFXODWHG�

7KLV�ZRUNVKHHW�LV�SUHSDUHG�WR�UDPS�XS�FRYHUDJH�RYHU�WKH�WLPH�SHULRG�FRQVLGHUHG�IRU�WKH�DQDO\VLV��
7KH�YDOXHV�IRU�FRYHUDJH�ZLOO�EH�XVHG�DV�DQ�DQQXDOO\�HVWLPDWH�LQ�VWHS���
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6WHS����'H΋QH�SDFNDJHV�

The next step is to combine the various diagnostic tests into diagnostic packages for each tumour  
W\SH�EDVHG�RQ�WKH�JXLGHOLQHV�DGRSWHG�IRU�GLDJQRVWLF�ZRUNXS��VHH�ȉ'HYHORSLQJ�GLDJQRVWLF�SDFNDJHVȊ���
7KLV�ZRUNVKHHW�VHUYHV�DV�WKH�PDVWHU�LQSXW�IRU�SDFNDJH�FRPSRVLWLRQ�

+RZ�WR�GR�LW�

&UHDWH�D�VKHHW�WLWOHG�ȉ'LDJQRVWLF�SDFNDJHVȊ�

6HW�XS�WKH�IROORZLQJ�FROXPQV�

Ȕ�&ROXPQ�$��&DQFHU�7\SH��H�J���%UHDVW��&HUYL[��&RORUHFWDO��

Ȕ�&ROXPQ�%��'LDJQRVWLF�7HVW�1DPH��H�J���&RUH�ELRSV\��&KHVW�&7��3HOYLF�05,��

Ȕ�3URSRUWLRQ�����UHFHLYLQJ�&RPSUHKHQVLYH�3DFNDJH��6HUYLFH�&RYHUDJH��

Ȕ�&ROXPQ�&�RQZDUG��'LDJQRVWLF�SDFNDJH��(VVHQWLDO��&RPSUHKHQVLYH��

• )LOO� WKHVH� FHOOV� ZLWK� <�1� GHSHQGLQJ� LI� WKH� GLDJQRVWLF� WHVW� LV� LQFOXGHG� LQ� HDFK� RI� WKH�
SDFNDJHV�DFFRUGLQJ�WR�WKH�JXLGHOLQH�DGRSWHG�RU�GHYHORSHG�

0XOWLSOH�SDFNDJHV�FDQ�EH�GH΋QHG�DFFRUGLQJ�WR�WKH�JXLGHOLQHV�RU�H[SHUW�DGYLFH�XVHG��,Q�WKLV�FDVH��ZH�
OLPLW�WKH�DQDO\VLV�WR�WZR�SDFNDJHV��HVVHQWLDO�DQG�FRPSUHKHQVLYH�
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+RZ�WR�GR�LW�

&UHDWH�D�VKHHW�WLWOHG�ȉ5DZ�7HVW�3ULFHVȊ�

6HW�XS�WKH�IROORZLQJ�FROXPQV�

Ȕ�&ROXPQ�$��&DQFHU�7\SH��H�J���%UHDVW��&HUYL[��&RORUHFWDO��

Ȕ�&ROXPQ�%��'LDJQRVWLF�7HVW�1DPH��H�J���&RUH�ELRSV\��&KHVW�&7��3HOYLF�05,��

Ȕ�&ROXPQ�&�RQZDUG��2QH�FROXPQ�SHU�IDFLOLW\�RU�SURYLGHU�

• )LOO�WKHVH�FHOOV�ZLWK�WKH�SULFH�FKDUJHG�WR�WKH�SD\HU�E\�HDFK�IDFLOLW\�IRU�WKH�WHVW�

• ,I�D�IDFLOLW\�GRHVQȆW�RΊHU�D�VSHFL΋F�WHVW��OHDYH�WKH�FHOO�EODQN�RU�PDUN�DV�ȉ1�$Ȋ�

Ȕ�$GG�D�6XPPDU\�&ROXPQ��H�J���&ROXPQ�*��WR�FDOFXODWH�WKH�UHSUHVHQWDWLYH�XQLW�SULFH�RI�HDFK�WHVW�

7R�FDOFXODWH�WKH�UHSUHVHQWDWLYH�XQLW�SULFH�

›
,I�WKH�QXPEHU�RI�IDFLOLWLHV�LV�VX΍FLHQW�DQG�SULFH�YDULDWLRQ�LV�VPDOO��FDOFXODWH�WKH�VLPSOH�
DYHUDJH�

›
,I�WKH�SULFH�GLVWULEXWLRQ�LV�VNHZHG�RU�WKH�QXPEHU�RI�REVHUYDWLRQV�LV�ORZ��DSSO\�UHVDPSOLQJ�
PHWKRGV��H�J���ERRWVWUDSSLQJ��WR�HVWLPDWH�WKH�PHDQ�ZLWK�FRQ΋GHQFH�LQWHUYDOV�

6WHS����,QWHJUDWH�DQG�VXPPDULVH�WHVW�OHYHO�UDZ�GDWD�

7KH�QH[W�VWHS�LV�WR�LQSXW�UDZ�SULFH�GDWD�FROOHFWHG�EHIRUH��VHH�ȉ3ULFLQJ�GDWD�FROOHFWLRQ�DQG�YDOLGDWLRQȊ��
IRU�HDFK�GLDJQRVWLF�WHVW�DQG�FDOFXODWH�D�UHSUHVHQWDWLYH�XQLW�SULFH�IRU�HDFK�WHVW��H�J���DYHUDJH��PHGLDQ��
RU�UHVDPSOHG�HVWLPDWH��WR�EH�XVHG�LQ�SDFNDJH�FRVWLQJ��3ULFLQJ�GDWD�VKRXOG�EH�LQ� ORFDO�FXUUHQF\�RU�
FRQYHUWHG�XVLQJ�FXUUHQW�H[FKDQJH�UDWHV�IRU�FRPSDULVRQ��'RFXPHQW�WKH�GDWD�VRXUFH�IRU�HDFK�SULFH�
�H�J���SXEOLF�WDULΊ�OLVW��LQYRLFH��UHLPEXUVHPHQW�FODLP��LI�DYDLODEOH�

7KLV�ZRUNVKHHW�VHUYHV�DV�WKH�PDVWHU�SULFLQJ�LQSXW�IRU�WKH�PRGHO��3ULFLQJ�GDWD�ZLOO�IHHG�LQWR�WKH�QH[W�
VWHS�WR�FDOFXODWH�WKH�FRVW�RI�HDFK�SDFNDJH�SHU�WXPRXU�W\SH�
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6WHS����$VVLJQ�FRVWV�WR�GLDJQRVWLF�SDFNDJHV�

7KH�REMHFWLYH�RI�WKLV�VWHS�LV�WR�FRPSXWH�WKH�WRWDO�FRVW�RI�HDFK�GLDJQRVWLF�SDFNDJH��H�J���(VVHQWLDO�RU�
&RPSUHKHQVLYH��IRU�HDFK�FDQFHU�W\SH�E\�VXPPLQJ�WKH�XQLW�SULFHV�RI�WKH�LQGLYLGXDO�WHVWV�WKDW�FRPSULVH�
WKH�SDFNDJH�

+RZ�WR�GR�LW�

&UHDWH�D�VKHHW�WLWOHG�ȉ3DFNDJH�8QLW�&RVWVȊ�

6HW�XS�WKH�IROORZLQJ�FROXPQV�

› &ROXPQ�$��&DQFHU�7\SH��H�J���%UHDVW��&HUYL[��&RORUHFWDO��

› &ROXPQV�%�DQG�&��7RWDO�3DFNDJH�&RVW��LQ�RXU�FDVH�IRU�ȉ(VVHQWLDOȊ�DQG�ȉ&RPSUHKHQVLYHȊ�
SDFNDJHV���7KLV�ZLOO�EH�FDOFXODWHG�E\�VXPPLQJ�WKH�WHVW�OHYHO�XQLW�SULFHV�IRU�DOO�WHVWV�WKDW�
EHORQJ�WR�WKH�VSHFL΋HG�FDQFHU�W\SH�DQG�SDFNDJH�

› $GGLWLRQDO�FROXPQV�IRU�HDFK�DGGLWLRQDO�SDFNDJH�WR�EH�LQFOXGHG�

› $GG�D�6XPPDU\�&ROXPQ��H�J���&ROXPQ�*��WR�FDOFXODWH�WKH�UHSUHVHQWDWLYH�XQLW�SULFH�RI�
HDFK�WHVW�

7R�FDOFXODWH�WKH�WRWDO�SDFNDJH�FRVW�

› 8VH�WKH�UHSUHVHQWDWLYH�WHVW�SULFHV�IURP�WKH�ȉ5DZ�7HVW�3ULFHVȊ�VKHHW��IURP�6WHS����

› )RU�HDFK�FDQFHU�W\SH�DQG�SDFNDJH��VXP�WKH�XQLW�SULFHV�RI�WKRVH�WHVWV�

7KLV�ZRUNVKHHW�FDOFXODWHV�WKH�XQLW�FRVW�SHU�SDWLHQW�IRU�HDFK�GLDJQRVWLF�SDFNDJH��7KHVH�YDOXHV�ZLOO�QRZ�
IHHG�LQWR�WKH�EXGJHW�IRUHFDVW�PRGHO��ZKHUH�WKH�SDFNDJH�FRVW�LV�PXOWLSOLHG�E\�WKH�IRUHFDVWHG�QXPEHU�
RI�SDWLHQWV�DQG�FRYHUDJH�SDUDPHWHUV�
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Step 6 (Build the annual forecast per cancer type)

7KH� EXGJHW� IRUHFDVW�PRGHO� FDQ� WKHQ� EH� SUHSDUHG� WR� GHWHUPLQH� WKH� EXGJHW� UHTXLUHG� IRU� FDQFHU�
GLDJQRVWLFV�E\�HVWLPDWLQJ�WKH�DQQXDO�FRVW�RI�UHLPEXUVLQJ�GLDJQRVWLF�VHUYLFHV�IRU�HDFK�FDQFHU�W\SH�
E\�FRPELQLQJ�LQFLGHQFH�IRUHFDVWV��FRYHUDJH�OHYHOV��DQG�SDFNDJH�XQLW�FRVWV��7KH�WLPH�KRUL]RQ�IRU�%,$�
needs to be adapted to the needs of the budget holder and should align with the budgeting process 
RI�WKH�KHDOWK�V\VWHP�RI�LQWHUHVW��7\SLFDOO\��%,$�UHVXOWV�DUH�SUHVHQWHG�DQQXDOO\�IRU�D�SHULRG�RI�����\HDUV�
WKRXJK�H[WHQGHG�SURMHFWLRQV��H�J���XS�WR����\HDUV��PD\�EH�LQFOXGHG�

+RZ�WR�GR�LW�

&UHDWH�D�VKHHW�WLWOHG�ȉ&DQFHU�%XGJHW�)RUHFDVWȊ�

6HW�XS�WKH�IROORZLQJ�FROXPQV�

› &ROXPQ�$��&DQFHU�7\SH��H�J���%UHDVW��&HUYL[��&RORUHFWDO��

› ,Q�FROXPQV�%�RQZDUG��HQWHU�WKH�\HDUV�RI�DQDO\VLV��H�J��������WR�������

› $GG�D�VXPPDU\�FROXPQ�WR�FDOFXODWH�WKH�DQQXDO�EXGJHW�SHU�WXPRXU�W\SH�

7KH�WRWDO�DQQXDO�EXGJHW�SHU�WXPRXU�W\SH�LV�FDOFXODWHG�DV�IROORZV��7RWDO�%XGJHW�\HDU� �,QFLGHQFH�

�>��(VVHQWLDO��
�&RVW(VVHQWLDO�����&RPSUHKHQVLYH��
�&RVW)XOO@�
�3D\HU&RVW&RYHUDJH�

› ,QFLGHQFH��,QFLGHQFH�SHU�WXPRXU�W\SH�DQG�\HDU��IURP�ȉ,QFLGHQFH�)RUHFDVWȊ��

› �(VVHQWLDO��3URSRUWLRQ�����RI�WKH�FDQFHU�SDWLHQWV�UHFHLYLQJ�(VVHQWLDO�3DFNDJH��IURP�WKH�
ȉ&RYHUDJH�3DUDPHWHUVȊ�VKHHW��

› �&RPSUHKHQVLYH�� 3URSRUWLRQ� ���� RI� WKH� FDQFHU� SDWLHQWV� UHFHLYLQJ� &RPSUHKHQVLYH�
3DFNDJH��IURP�WKH�ȉ&RYHUDJH�3DUDPHWHUVȊ�VKHHW��

› &RVW)XOO��&RVW�RI�)XOO�3DFNDJH��IURP�WKH�ȉ3DFNDJH�8QLW�&RVWVȊ�VKHHW��

› 3D\HU&RVW&RYHUDJH��3URSRUWLRQ�����RI�WKH�FRVW�RI�WKH�SDFNDJH�FRYHUHG�E\�SD\HU��IURP�
WKH�ȉ&RYHUDJH�3DUDPHWHUVȊ�VKHHW�

7KH� WRWDO� DQQXDO� EXGJHW� SHU� DOO� WXPRXU� W\SHV� FRPELQHG� LV� FDOFXODWHG� LQ� D� VXPPDU\� URZ��
DJJUHJDWLQJ�DOO�DQQXDO�EXGJHWV�SHU�WXPRXU�W\SH�

7KH�ȉ&RYHUDJH�SDUDPHWHUVȊ�VKHHW�DOORZV�XVHUV�WR�VLPXODWH�GLΊHUHQW� LPSOHPHQWDWLRQ�VWUDWHJLHV�E\�
DGMXVWLQJ�YDULDEOHV�VXFK�DV�WKH�SKDVHG�H[SDQVLRQ�RI�SRSXODWLRQ�FRYHUDJH��DOORFDWLRQ�RI�GLDJQRVWLF�
SDFNDJHV��DQG�WKH�VKDUH�RI�FRVWV�FRYHUHG�E\�WKH�SD\HU��:KLOH�LQΌDWLRQ�DGMXVWPHQWV�FDQ�EH�DSSOLHG�
LI�QHHGHG�WR�UHΌHFW�ORQJ�WHUP��!��\��΋QDQFLDO�DFFXUDF\��LW� LV�JHQHUDOO\�QRW�LQFOXGHG�LQ�VWDQGDUG�%,$�
PRGHOV�

7KH�PRGHO�LQFOXGHV�WKH�WRWDO�EXGJHW�IRU�HDFK�\HDU�DV�ZHOO�DV�WKH�EXGJHW�SHU�FDQFHU�W\SH�
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Step 7 (Create charts to communicate results)

7KH� REMHFWLYH� RI� WKLV� VWHS� LV� WR� JHQHUDWH� FOHDU� DQG� FRPSHOOLQJ� JUDSKV� WR� VXSSRUW� LQWHUSUHWDWLRQ��
GHFLVLRQ�PDNLQJ��DQG�SUHVHQWDWLRQ�RI�EXGJHW�LPSDFW�UHVXOWV��+HUH�LV�D�OLVW�RI�VXJJHVWHG�JUDSKV�

*UDSK����7RWDO�%XGJHW�2YHU�7LPH

*UDSK����%XGJHW�%UHDNGRZQ�E\�&DQFHU�7\SH

Graph 3: Scenario Comparison

7\SH��/LQH�&KDUW

3XUSRVH��6KRZ�WKH�SURMHFWHG�DQQXDO�FRVW�RI�UHLPEXUVLQJ�FDQFHU�GLDJQRVWLFV�DFURVV�DOO�FDQFHU�W\SHV�

7\SH��6WDFNHG�&ROXPQ�&KDUW

3XUSRVH��9LVXDOLVH�WKH�UHODWLYH�FRQWULEXWLRQ�RI�HDFK�FDQFHU�W\SH�WR�WKH�WRWDO�DQQXDO�EXGJHW�

7\SH��&OXVWHUHG�&ROXPQ�&KDUW

3XUSRVH��&RPSDUH�GLΊHUHQW�SROLF\�VFHQDULRV��H�J���EDVH�FDVH�YV��IXOO�FRYHUDJH�RU�LQΌDWLRQ�DG-
MXVWHG�YV��XQDGMXVWHG��

*UDSK����&RVW�SHU�3DWLHQW�YV��&RYHUDJH�/HYHO

*UDSK����'LDJQRVWLF�&RVW�'ULYHUV��3HU�&DQFHU�7\SH�

7\SH��6FDWWHU�3ORW�RU�%XEEOH�&KDUW

3XUSRVH��,OOXVWUDWH�WUDGH�RΊV�EHWZHHQ�H[SDQGLQJ�FRYHUDJH�DQG�DYHUDJH�FRVW�SHU�FRYHUHG�SDWLHQW�

7\SH��+RUL]RQWDO�%DU�&KDUW

3XUSRVH��6KRZ�ZKLFK�GLDJQRVWLF� WHVWV�FRQWULEXWH�PRVW�WR�WKH�FRVW�RI�HDFK�SDFNDJH��KHOSLQJ�
LGHQWLI\�PDMRU�FRVW�GULYHUV�

7KLV�VSUHDGVKHHW�PRGHO�HQDEOHV�SROLF\�DQG�WHFKQLFDO�WHDPV�WR�HVWLPDWH�WKH�΋QDQFLDO�UHTXLUHPHQWV�RI�
FDQFHU�GLDJQRVWLF�UHLPEXUVHPHQW�XQGHU�YDU\LQJ�FRYHUDJH�DQG�FRVW�VFHQDULRV��,W�VXSSRUWV�HYLGHQFH�
LQIRUPHG�GHFLVLRQ�PDNLQJ�E\� WUDQVODWLQJ� HSLGHPLRORJLFDO� DQG�SULFLQJ�GDWD� LQWR� DFWLRQDEOH�EXGJHW�
IRUHFDVWV�
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SCENARIO ANALYSIS AND SENSITIVITY TESTING

6HQVLWLYLW\� DQG� VFHQDULR� DQDO\VLV� DUH� HVVHQWLDO� FRPSRQHQWV� RI� D� UREXVW� %XGJHW� ,PSDFW� $QDO\VLV��
DOORZLQJ�XVHUV�WR�WHVW�WKH�VWDELOLW\�RI�PRGHO�UHVXOWV�XQGHU�YDU\LQJ�DVVXPSWLRQV�DQG�WR�H[SORUH�WKH�
΋QDQFLDO�LPSOLFDWLRQV�RI�GLΊHUHQW�SROLF\�GHFLVLRQV�

Scenario analysis

6FHQDULR� DQDO\VLV� LQYROYHV� FKDQJLQJ� VWUXFWXUDO� DVVXPSWLRQV� LQ� WKH� PRGHO� VXFK� DV� WKH� FKRLFH� RI�
GLDJQRVWLF�SDFNDJH��HVVHQWLDO�YV��FRPSUHKHQVLYH���WKH�FRYHUDJH�UDWH�RI�WKH�SRSXODWLRQ��RU�FR�΋QDQFLQJ�
DUUDQJHPHQWV�WR�HYDOXDWH�WKH�EXGJHWDU\�LPSDFW�RI�DOWHUQDWLYH�SROLF\�FKRLFHV�

)RU� H[DPSOH�� LQ� D� ORZHU�PLGGOH�LQFRPH� FRXQWU\�� WKH�0LQLVWU\� RI� +HDOWK� SODQV� WR� H[SDQG�
SXEOLF� UHLPEXUVHPHQW� IRU� FDQFHU� GLDJQRVWLFV� EH\RQG� EUHDVW� FDQFHU� WR� LQFOXGH� FHUYLFDO�
DQG�FRORUHFWDO�FDQFHUV��*LYHQ�΋VFDO�FRQVWUDLQWV��WKH�UROORXW�ZLOO�IROORZ�D�SKDVHG�JHRJUDSKLF�
DSSURDFK�RYHU�΋YH�\HDUV��ȂVWDUWLQJ�ZLWK�XUEDQ�WHUWLDU\�FHQWUHV��FRYHULQJ�����RI�FDVHV���WKHQ�
UHJLRQDO�KRVSLWDOV��DQ�DGGLWLRQDO�������DQG�΋QDOO\�DFKLHYLQJ�QDWLRQZLGH�FRYHUDJH�

7KH�VFHQDULR�PRGHOV� WZR�SROLF\�RSWLRQV��$�EDVH�FDVH�ZKHUH�RQO\� WKH�HVVHQWLDO�GLDJQRVWLF�
SDFNDJH� LV� UHLPEXUVHG�WKURXJKRXW��DQG�DQ�HQKDQFHG�VFHQDULR�ZKHUH�WKH�FRPSUHKHQVLYH�
SDFNDJH�LV�LQWURGXFHG�IURP�\HDU�IRXU�

*RYHUQPHQW�FRVW�FRYHUDJH�LV�VHW�DW������ZLWK�D����DQQXDO�LQΌDWLRQ�UDWH�DSSOLHG�WR�XQLW�FRVWV��
,QFLGHQFH�HVWLPDWHV�DUH�GUDZQ�IURP�ORFDO�UHJLVWULHV��DQG�SULFHV�IURP�D�PL[�RI�SXEOLF�WDULΊV�
DQG�IDFLOLW\�LQYRLFHV�

7KLV�VFHQDULR�DQDO\VLV�DOORZV�SROLF\PDNHUV�WR�FRPSDUH�DΊRUGDELOLW\�XQGHU�GLΊHUHQW�UROORXW�
VWUDWHJLHV�� DVVHVV� DQQXDO� EXGJHW� QHHGV�� DQG� LGHQWLI\� ZKHQ� GRQRU� FR�΋QDQFLQJ�PLJKW� EH�
QHHGHG�WR�VXVWDLQ�HTXLWDEOH�DFFHVV�

6HQVLWLYLW\�DQDO\VLV

6HQVLWLYLW\�DQDO\VLV�FRPSOHPHQWV�VFHQDULR�DQDO\VLV�E\�WHVWLQJ�WKH�UREXVWQHVV�RI�WKH�PRGHOȆV�UHVXOWV�
WR�XQFHUWDLQW\� LQ�NH\� LQSXW�SDUDPHWHUV�� ,W� LQYROYHV�V\VWHPDWLFDOO\�YDU\LQJ�WKHVH�SDUDPHWHUV�ZLWKLQ�
SODXVLEOH�UDQJHV�WR�DVVHVV�KRZ�PXFK�WKH\�LQΌXHQFH�WKH�RYHUDOO�EXGJHW�HVWLPDWHV��7KLV�LQFOXGHV�

2QH�ZD\�VHQVLWLYLW\�DQDO\VLV��ZKHUH�LQGLYLGXDO�SDUDPHWHUV��H�J���XQLW�FRVWV��LQFLGHQFH�UDWHV��
DUH�YDULHG�RQH�DW�D�WLPH�WR�LGHQWLI\�FULWLFDO�FRVW�GULYHUV�

0XOWL�ZD\� VHQVLWLYLW\� DQDO\VLV�� ZKLFK� VLPXOWDQHRXVO\� DGMXVWV�PXOWLSOH� YDULDEOHV� WR� DVVHVV�
LQWHUDFWLRQ�HΊHFWV�

3UREDELOLVWLF� VHQVLWLYLW\� DQDO\VLV� �36$��� ZKHUH� SUREDELOLW\� GLVWULEXWLRQV� DUH� DVVLJQHG� WR�
XQFHUWDLQ�SDUDPHWHUV�DQG�VLPXODWLRQV��H�J���0RQWH�&DUOR�PHWKRGV��DUH�XVHG�WR�TXDQWLI\�WKH�
UDQJH�DQG�SUREDELOLW\�RI�EXGJHW�RXWFRPHV�
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7\SLFDO�YDULDEOHV�VXEMHFW�WR�VHQVLWLYLW\�WHVWLQJ�LQFOXGH�LQFLGHQFH�UDWHV�E\�FDQFHU�W\SH��GLDJQRVWLF�XQLW�
FRVWV�DQG�SULFLQJ�LQGLFHV��H�J���PHDQ��PHGLDQ��SHUFHQWLOHV���LQΌDWLRQ�DVVXPSWLRQV��DQG�WKH�SDUDPHWHUV�
UHODWHG�WR�FRYHUDJH��ȂERWK�LQ�WHUPV�RI�SRSXODWLRQ�DQG�VHUYLFHV��DV�ZHOO�DV�FRVW�VKDULQJ�DUUDQJHPHQWV�
EHWZHHQ�SD\HUV�DQG�SDWLHQWV�

:KHUH� GDWD� DYDLODELOLW\� DOORZV�� YLVXDO� WRROV� VXFK� DV� WRUQDGR� GLDJUDPV�� VSLGHU� SORWV�� RU� EXGJHW�
GLVWULEXWLRQ� KLVWRJUDPV� FDQ� EH� XVHG� WR� FOHDUO\� FRPPXQLFDWH� ZKLFK� SDUDPHWHUV� GULYH� EXGJHW�
YDULDELOLW\�DQG�ZKHUH�XQFHUWDLQW\�PD\�KDYH�VLJQL΋FDQW�SROLF\�LPSOLFDWLRQV��6HQVLWLYLW\�DQDO\VLV�SOD\V�
D�FULWLFDO� UROH� LQ�HQKDQFLQJ�WUDQVSDUHQF\�DQG�VXSSRUWLQJ�΋QDQFLDO� ULVN�PDQDJHPHQW�E\� LGHQWLI\LQJ�
WKH�FRQGLWLRQV�XQGHU�ZKLFK�WKH�SURSRVHG�LQWHUYHQWLRQ�UHPDLQV�DΊRUGDEOH��WKHUHE\� LPSURYLQJ�WKH�
FRQ΋GHQFH�DQG�FUHGLELOLW\�RI�WKH�EXGJHW�LPSDFW�HVWLPDWHV�

)RU� H[DPSOH�� LQ� DQ� /0,&� SUHSDULQJ� WR� LQWURGXFH� SXEOLF� UHLPEXUVHPHQW� IRU� EUHDVW� DQG�
FHUYLFDO� FDQFHU� GLDJQRVWLFV�� SROLF\PDNHUV� IDFH� VLJQL΋FDQW� SULFH� YDULDELOLW\� DFURVV� UHJLRQV�
DQG�SURYLGHUV��'LDJQRVWLF�VHUYLFHV�DUH�GHOLYHUHG�WKURXJK�D�PL[�RI�SXEOLF�KRVSLWDOV��SULYDWH�
ODERUDWRULHV�� DQG� 1*2�VXSSRUWHG� FHQWUHV�� ZLWK� OLPLWHG� UHJXODWLRQ� RI� WDULΊV�� *LYHQ� WKHVH�
LQFRQVLVWHQFLHV�� WKH�0LQLVWU\�RI�+HDOWK� VHHNV� WR�XQGHUVWDQG�KRZ�YDULDWLRQV� LQ�XQLW�SULFHV�
FRXOG�DΊHFW�WKH�SURMHFWHG�EXGJHW�

$� VHQVLWLYLW\� DQDO\VLV� LV� FRQGXFWHG� WR� H[SORUH� WKH� LPSDFW� RI� SULFLQJ� XQFHUWDLQW\� RQ� WRWDO�
DQQXDO�H[SHQGLWXUHV��7KH�EDVH�PRGHO�XVHV�WKH�DYHUDJH�XQLW�SULFH�DFURVV�VDPSOHG�SURYLGHUV��
7KH�DQDO\VLV�WKHQ�YDULHV�WKHVH�SULFHV�E\�s�����UHΌHFWLQJ�SRWHQWLDO�SURFXUHPHQW�H΍FLHQFLHV�
RU� LQΌDWLRQ�GULYHQ� LQFUHDVHV�� $GGLWLRQDO� VHQVLWLYLW\� WHVWV� H[DPLQH� FKDQJHV� LQ� FRVW�VKDULQJ�
DUUDQJHPHQWV��IURP������SXEOLF�FRYHUDJH�WR�VFHQDULRV�ZLWK�����SDWLHQW�FR�SD\PHQWV�

5HVXOWV� DUH� SUHVHQWHG� XVLQJ� WRUQDGR� GLDJUDPV� WR� LGHQWLI\� WKH� GLDJQRVWLF� WHVWV� ZLWK� WKH�
JUHDWHVW�EXGJHWDU\� LQΌXHQFH�DQG� WR�YLVXDOLVH� WKH� UDQJH�RI�SRWHQWLDO�΋VFDO�RXWFRPHV��7KH�
΋QGLQJV�KHOS�WKH�0LQLVWU\�SULRULWLVH�ZKLFK�LQSXWV�UHTXLUH�VWULFWHU�SULFH�FRQWUROV�RU�FHQWUDOLVHG�
SXUFKDVLQJ�VWUDWHJLHV�DQG�JXLGH�FRQWLQJHQF\�SODQQLQJ� LQ� WKH�HYHQW�RI� LQΌDWLRQ�RU� VHUYLFH�
H[SDQVLRQ�
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Variable Customization

7KH�PRGHO�LV�GHVLJQHG�WR�VXSSRUW�ΌH[LEOH�DGMXVWPHQW�RI�NH\�SDUDPHWHUV��HQDEOLQJ�WDLORUHG�VFHQDULR�
DQG�VHQVLWLYLW\�DQDO\VHV�DFURVV�GLYHUVH�LPSOHPHQWDWLRQ�VHWWLQJV�

)RUHFDVWHG� FDQFHU� LQFLGHQFH� FDQ� EH� PRGL΋HG� WR� UHΌHFW� FKDQJHV� LQ� GLVHDVH� EXUGHQ� RYHU� WLPH��
7KLV� LQFOXGHV� DGMXVWPHQWV� IRU� LQFUHDVHG� GHWHFWLRQ� UHVXOWLQJ� IURP� H[SDQGHG� VFUHHQLQJ� SURJUDPV��
GHPRJUDSKLF� VKLIWV�� RU� LPSURYHG� UHSRUWLQJ� V\VWHPV�� 7KHVH� SURMHFWLRQV� IRUP� WKH� IRXQGDWLRQ� IRU�
HVWLPDWLQJ�WKH�QXPEHU�RI�SDWLHQWV�HOLJLEOH�IRU�GLDJQRVWLF�UHLPEXUVHPHQW�

7KH� FRPSRVLWLRQ� RI� GLDJQRVWLF� SDFNDJHV� FDQ� DOVR� EH� DGDSWHG�� DOORZLQJ� XVHUV� WR� VHOHFW� EHWZHHQ�
HVVHQWLDO�DQG�FRPSUHKHQVLYH�FRQ΋JXUDWLRQV��RU�WR�GH΋QH�K\EULG�SDFNDJHV�EDVHG�RQ�QDWLRQDO�FOLQLFDO�
JXLGHOLQHV�DQG�DYDLODEOH�UHVRXUFHV��7KLV�ΌH[LELOLW\�HQVXUHV�DOLJQPHQW�ZLWK�ERWK�FOLQLFDO�UHOHYDQFH�DQG�
΋VFDO�IHDVLELOLW\�

3RSXODWLRQ�FRYHUDJH� LV�DQRWKHU�DGMXVWDEOH�SDUDPHWHU��7KH�PRGHO�SHUPLWV� WKH�VSHFL΋FDWLRQ�RI� WKH�
SURSRUWLRQ�RI�FDQFHU�SDWLHQWV�HOLJLEOH�IRU�UHLPEXUVHPHQW��DV�ZHOO�DV�WKH�SHUFHQWDJH�UHFHLYLQJ�HDFK�
GLDJQRVWLF� SDFNDJH� W\SH�� 7KLV� DOORZV� IRU� SKDVHG� UROO�RXW� VWUDWHJLHV� RU� VHOHFWLYH� WDUJHWLQJ� RI� KLJK�
SULRULW\�JURXSV��DFFRPPRGDWLQJ�UHDO�ZRUOG�FRQVWUDLQWV�LQ�XSWDNH�RU�VHUYLFH�DYDLODELOLW\�

8QLW�SULFLQJ�FDQ�EH�FDOLEUDWHG�XVLQJ�GLΊHUHQW�FRVW�LQGLFHV�GHULYHG�IURP�FROOHFWHG�GDWD��VXFK�DV�PHDQ��
PHGLDQ��RU� VSHFL΋F�SHUFHQWLOHV��$QQXDO� LQΌDWLRQ�DGMXVWPHQWV� FDQ�EH� LQFRUSRUDWHG� WR�PRGHO� \HDU�
RYHU�\HDU�SULFH�FKDQJHV��HQDEOLQJ�PRUH�DFFXUDWH�ORQJ�WHUP�SURMHFWLRQV��7KH�PRGHO�DFFRPPRGDWHV�
YDULDELOLW\�DFURVV�SURYLGHUV�DQG�IDFLOLWLHV��ZKLFK�LV�SDUWLFXODUO\�LPSRUWDQW�LQ�VHWWLQJV�ZLWK�PL[HG�SXEOLF�
SULYDWH�VHUYLFH�GHOLYHU\�

&RVW�VKDULQJ�DUUDQJHPHQWV�EHWZHHQ�WKH�SXEOLF�SD\HU�DQG�SDWLHQWV�DUH�DOVR�FXVWRPL]DEOH��8VHUV�FDQ�
GH΋QH� WKH�SURSRUWLRQ�RI�GLDJQRVWLF�FRVWV�FRYHUHG�E\� WKH�KHDOWK�V\VWHP�YHUVXV� WKRVH�SDLG�RXW�RI�
SRFNHW�E\�SDWLHQWV��DOORZLQJ�WKH�PRGHO�WR�UHΌHFW�GLYHUVH�΋QDQFLQJ�VWUDWHJLHV�LQFOXGLQJ�FR�SD\PHQW�
PHFKDQLVPV�RU�WDUJHWHG�VXEVLGLHV�

,Q�DGGLWLRQ��DOO�SDUDPHWHUV�FDQ�EH�FXVWRPLVHG�RYHU�WLPH�IRU�WKH�IXOO�GXUDWLRQ�RI�WKH�DQDO\VLV�SHULRG��
DOORZLQJ� WKH� PRGHO� WR� UHΌHFW� SKDVHG� LPSOHPHQWDWLRQ� VWUDWHJLHV� RU� SODQQHG� SROLF\� FKDQJHV�� )RU�
H[DPSOH��FRYHUDJH�PD\�LQFUHDVH�JUDGXDOO\�IURP�WHUWLDU\�FHQWUHV�WR�QDWLRQZLGH�VFRSH��FRVW�VKDULQJ�
OHYHOV�PD\�GHFUHDVH�DV�΋VFDO�VSDFH�H[SDQGV��RU�FRPSUHKHQVLYH�SDFNDJHV�PD\�EH�LQWURGXFHG�DIWHU�DQ�
LQLWLDO�SHULRG�RI�HVVHQWLDO�RQO\�FRYHUDJH�

%\�HQDEOLQJ�G\QDPLF�DGMXVWPHQW�RI�WKHVH�YDULDEOHV��WKH�PRGHO�VXSSRUWV�UREXVW�SROLF\�H[SORUDWLRQ�
DQG�΋VFDO�SODQQLQJ�XQGHU�XQFHUWDLQW\�
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REPORTING AND COMMUNICATION OF RESULTS

7KH�΋QDO�RXWSXWV�RI�WKH�EXGJHW�LPSDFW�DQDO\VLV�SURFHVV�LQFOXGH�

$�VWUXFWXUHG�PRGHO�WR�HVWLPDWH�WKH�FRVW�RI�VWDQGDUG�FDQFHU�GLDJQRVWLF�SURFHGXUHV��GHYHORSHG�
LQ�OLQH�ZLWK�QDWLRQDO��RU�LQWHUQDWLRQDO��FOLQLFDO�JXLGHOLQHV�

$� VHW� RI� EXGJHW� IRUHFDVWV�PRGHOOLQJ� WKH� ΋QDQFLDO� LPSOLFDWLRQV� RI� LQWURGXFLQJ� RU� VFDOLQJ� XS�
UHLPEXUVHPHQW�IRU�GLDJQRVWLF�VHUYLFHV�XQGHU�YDULRXV�SROLF\�DQG�LPSOHPHQWDWLRQ�VFHQDULRV�

$JJUHJDWHG� EXGJHW� HVWLPDWHV� DFURVV� DOO� LQFOXGHG� FDQFHU� W\SHV�� SURYLGLQJ� D� FRPSUHKHQVLYH�
YLHZ�RI�SURMHFWHG�H[SHQGLWXUH�

(YLGHQFH�EDVHG� UHFRPPHQGDWLRQV� IRU� WKH�SD\HU� RU� EXGJHW� KROGHU� �W\SLFDOO\� WKH�0LQLVWU\� RI�
+HDOWK��D�QDWLRQDO�KHDOWK�LQVXUDQFH�DJHQF\��RU�RWKHU�GHVLJQDWHG�DXWKRULW\��KLJKOLJKWLQJ�SULRULW\�
DUHDV�IRU�GLDJQRVWLF�UHLPEXUVHPHQW�EDVHG�RQ�΋QDQFLDO�IHDVLELOLW\�

7R�PD[LPLVH� WKH� SUDFWLFDO� XVH� RI� WKHVH� RXWSXWV�� XVHUV� DUH� HQFRXUDJHG� WR� SUHVHQW� WKH� UHVXOWV� LQ�
IRUPDWV� WKDW� VXSSRUW� LQIRUPHG� GHFLVLRQ�PDNLQJ� DQG� LQWHUVHFWRUDO� GLDORJXH�� 7KLV� PD\� LQFOXGH�
SUHSDULQJ�D�FRQFLVH�SROLF\�EULHI�WKDW�VXPPDULVHV�EXGJHW�LPSOLFDWLRQV��FRYHUDJH�VFHQDULRV��DQG�SROLF\�
UHFRPPHQGDWLRQV��*UDSKLFDO�RXWSXWV� VXFK�DV�EXGJHW� WUHQG� OLQHV��EUHDNGRZQV�E\� FDQFHU� W\SH��RU�
VFHQDULR�FRPSDULVRQV�FDQ�HQKDQFH�XQGHUVWDQGLQJ�IRU�QRQ�WHFKQLFDO�VWDNHKROGHUV��

%HFDXVH� WKH� WRRO� LV� GHVLJQHG� IURP� WKH� SD\HU� SHUVSHFWLYH�� RXWSXWV� VKRXOG� EH� IUDPHG� DURXQG� WKH�
FRQFHUQV� RI� WKRVH� UHVSRQVLEOH� IRU� DOORFDWLQJ� SXEOLF� IXQGV�� VXFK� DV� ΋VFDO� ULVN�� VXVWDLQDELOLW\�� DQG�
DOLJQPHQW�ZLWK�FRYHUDJH�PDQGDWHV�

5HVXOWV�PD\�DOVR�LQIRUP�LQWHUQDO�SODQQLQJ�SURFHVVHV��EH�DQQH[HG�WR�VWUDWHJLF�SXUFKDVLQJ�SURSRVDOV��
RU�VXSSRUW�DSSOLFDWLRQV�IRU�H[WHUQDO�IXQGLQJ��&RPPXQLFDWLRQ�VKRXOG�EH�WDLORUHG�WR�WKH�QHHGV�RI�HDFK�
DXGLHQFH��HQVXULQJ�FODULW\�ZKLOH�SUHVHUYLQJ�WKH�ULJRXU�RI�WKH�DQDO\VLV�
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VALIDATION OF THE MODEL

The validation of this budget impact model was conducted in line with the recommendations included 
LQ�WKH�,6325�7DVN�)RUFH�RQ�%XGJHW�,PSDFW�$QDO\VLV������7KH�YDOLGDWLRQ�SURFHVV�LQFOXGHG�WKH�IROORZLQJ�
HOHPHQWV�

)DFH�YDOLGLW\�ZDV�HQVXUHG�WKURXJK�WKH�XVH�RI�QDWLRQDOO\�DQG�LQWHUQDWLRQDOO\�UHFRJQLVHG�FDQFHU�
WUHDWPHQW�JXLGHOLQHV�WR�GH΋QH�GLDJQRVWLF�SDFNDJHV��7KHVH�SDFNDJHV�ZHUH�UHYLHZHG�E\� ORFDO�
RQFRORJ\�VSHFLDOLVWV�WR�FRQ΋UP�FOLQLFDO�DSSURSULDWHQHVV�DQG�DOLJQPHQW�ZLWK�VWDQGDUG�SUDFWLFH�

6WDNHKROGHU�YDOLGDWLRQ�ZDV�DFKLHYHG� WKURXJK� WKH� UHYLHZ�DQG�DSSOLFDWLRQ�RI� WKH�PRGHO�E\�
the Ministry of Health of Georgia�DQG�ORFDO�SDUWQHUV��7KH�PRGHO�ZDV�XVHG�WR�HVWLPDWH�WKH�
EXGJHWDU\�LPSOLFDWLRQV�RI�H[SDQGLQJ�GLDJQRVWLF�UHLPEXUVHPHQW�ZLWKLQ�WKH�FRXQWU\ȆV�8QLYHUVDO�
+HDOWK�&RYHUDJH��8+&��SURJUDP��SURYLGLQJ�UHDO�ZRUOG�SROLF\�UHOHYDQFH�DQG�FRQWH[WXDO�LQSXW�

$Q�H[SHUW�UHYLHZ�ZDV�FRQGXFWHG�E\�DQ�LQGHSHQGHQW�KHDOWK�HFRQRPLVW�ZLWK�H[SHUWLVH�LQ�FDQFHU�
FDUH� ΋QDQFLQJ�� ZKR� DVVHVVHG� WKH� PHWKRGRORJLFDO� UREXVWQHVV� RI� WKH� PRGHO�� LQFOXGLQJ� LWV�
VWUXFWXUH��DVVXPSWLRQV��DQG�VHQVLWLYLW\�DQDO\VLV�IUDPHZRUN�

While formal external validation using historical expenditure data was not feasible due to limited 
DYDLODELOLW\� RI� ORQJLWXGLQDO� UHLPEXUVHPHQW� GDWDVHWV�� LQWHUQDO� YDOLGDWLRQ� VWHSV� ZHUH� FRQGXFWHG� WR�
HQVXUH�FRQVLVWHQF\�DQG�FRUUHFWQHVV�LQ�FDOFXODWLRQV�DQG�GDWD�OLQNDJHV�DFURVV�WKH�PRGHO�

7KLV�PXOWL�WLHUHG�YDOLGDWLRQ�DSSURDFK�HQVXUHV�WKH�PRGHO�LV�WHFKQLFDOO\�VRXQG��FRQWH[WXDOO\�JURXQGHG��
DQG�DSSURSULDWH�IRU�LQIRUPLQJ�UHLPEXUVHPHQW�GHFLVLRQV�LQ�ORZ��DQG�PLGGOH�LQFRPH�FRXQWULHV�
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LIMITATIONS OF THE MODEL AND FURTHER AREAS OF DEVELOPMENT

:KLOH� WKH�PRGHO� SURYLGHV� D� SUDFWLFDO� IUDPHZRUN� IRU� HVWLPDWLQJ� WKH� EXGJHWDU\� LPSDFW� RI� FDQFHU�
GLDJQRVWLF� UHLPEXUVHPHQW�� VHYHUDO� OLPLWDWLRQV� VKRXOG� EH� QRWHG� LQ� OLQH� ZLWK� LQWHUQDWLRQDO� JRRG�
SUDFWLFH�IRU�EXGJHW�LPSDFW�PRGHOOLQJ�

$GGUHVVLQJ� WKHVH� OLPLWDWLRQV� LQ� IXWXUH� LWHUDWLRQV� FRXOG� HQKDQFH� WKH� PRGHOȆV� XWLOLW\� IRU� PRUH�
JUDQXODU� SODQQLQJ�� VWUHQJWKHQ� HTXLW\� FRQVLGHUDWLRQV� DFURVV� IDFLOLW\� W\SHV� DQG� SRSXODWLRQ� JURXSV��
DQG�VXSSRUW�PRUH�DGYDQFHG�΋QDQFLQJ�VFHQDULRV�VXFK�DV�EXQGOHG�SD\PHQWV�RU�SHUIRUPDQFH�EDVHG�
UHLPEXUVHPHQW�

/LPLWHG�ΌH[LELOLW\�IRU�SDUWLDO�RU�UHSHDW�GLDJQRVWLFV��7KH�FXUUHQW�PRGHO�LV�QRW�G\QDPLF�HQRXJK�
WR�VLPXODWH�FDVHV�ZKHUH�QRW�DOO�WHVWV�LQ�D�GLDJQRVWLF�SDFNDJH�DUH�SHUIRUPHG��RU�ZKHUH�UHSHDW�
WHVWLQJ� LV� UHTXLUHG� �H�J��� IROORZ�XS� &7� DIWHU� LQFRQFOXVLYH� LPDJLQJ��� 6XFK� FOLQLFDO� YDULDELOLW\� LV�
FRPPRQ�LQ�UHDO�ZRUOG�GLDJQRVWLF�SDWKZD\V�DQG�PD\�DΊHFW�DFWXDO�FRVWV�

/DFN�RI�K\EULG�SDFNDJH�PRGHOOLQJ��$W�SUHVHQW��WKH�PRGHO�VXSSRUWV�ELQDU\�SDFNDJH�VHOHFWLRQ�
�HLWKHU�HVVHQWLDO�RU�FRPSUHKHQVLYH���,W�GRHV�QRW�DOORZ�IRU�VFHQDULRV�LQ�ZKLFK�D�SDWLHQW�UHFHLYHV�
D�VXEVHW�RI�WHVWV�IURP�ERWK�WLHUV��,QFRUSRUDWLQJ�D�PRGXODU�RU�WHVW�OHYHO�FRVW�VWUXFWXUH�ZRXOG�
LPSURYH�UHDOLVP�DQG�SROLF\�UHOHYDQFH��WKRXJK�LW�ZRXOG�DOVR�LQFUHDVH�WKH�FRPSOH[LW\�RI�PRGHO�
XVH�DQG�GDWD�LQSXW�UHTXLUHPHQWV�

([FOXVLRQ� RI� GLDJQRVWLF� WHVWV� IRU� WUHDWPHQW�PRQLWRULQJ�� 7KH� VFRSH� RI� WKH�PRGHO� LV� OLPLWHG�
WR�GLDJQRVWLFV�DW�WKH�SRLQW�RI�FDQFHU�GHWHFWLRQ�� ,W�GRHV�QRW�FXUUHQWO\�DFFRXQW�IRU� LPDJLQJ�RU�
ODERUDWRU\�WHVWV�XVHG�IRU�PRQLWRULQJ�WUHDWPHQW�UHVSRQVH�RU�GLVHDVH�SURJUHVVLRQ��ZKLFK�PD\�
FRQVWLWXWH�D�VLJQL΋FDQW�VKDUH�RI�GLDJQRVWLF�H[SHQGLWXUH�LQ�SUDFWLFH�

6LPSOL΋HG�SULFLQJ�DSSURDFK�� 7KH�PRGHO�XVHV�DYHUDJH�XQLW� SULFHV� IRU� FRVW� HVWLPDWLRQ��:KLOH�
VX΍FLHQW� IRU� KLJK�OHYHO� SODQQLQJ�� WKLV�PD\�QRW� FDSWXUH� SURYLGHU�OHYHO� YDULDWLRQ�� $�ZHLJKWHG�
DYHUDJH� DSSURDFK� �DGMXVWLQJ� IRU� IDFLOLW\� WHVW� YROXPHV� RU� UHJLRQDO� SULFLQJ� GLΊHUHQFHV�� FRXOG�
LPSURYH�DFFXUDF\��SURYLGHG�VXFK�GDWD�LV�DYDLODEOH�

1R�DGMXVWPHQW�IRU�FDVH�PL[�FRPSOH[LW\��7KH�PRGHO�DVVXPHV�XQLIRUP�FRVW�SHU�FDVH��ZLWKRXW�
DFFRXQWLQJ� IRU� YDULDWLRQ� GXH� WR� WXPRXU� VWDJH�� FRPRUELGLWLHV�� RU� GLDJQRVWLF� LQWHQVLW\��:KLOH�
WKLV�VLPSOL΋HV�FDOFXODWLRQV��LW�PD\�XQGHUHVWLPDWH�FRVWV�LQ�WHUWLDU\�FHQWUHV�RU�UHIHUUDO�KRVSLWDOV�
PDQDJLQJ�PRUH�FRPSOH[�FDVHV��7KLV�OLPLWDWLRQ�FRXOG�EH�SDUWLDOO\�DGGUHVVHG�E\�LQFRUSRUDWLQJ�
YDULDELOLW\�PHDVXUHV�GHULYHG�IURP�FDQFHU�UHJLVWU\�GDWD��DVVXPLQJ�DQ�LQFUHDVH�LQ�WKH�FRPSOH[LW\�
RI�WKH�PRGHO�
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ƃ. Acknowledgements
:H�WKDQN�DOO�&�&DQ�SDUWQHUV��DQG�LQ�SDUWLFXODU�WKH�(PEDVV\�RI�6ZLW]HUODQG�LQ�*HRUJLD��DV�WKH�PDLQ�
IXQGHU�RI�WKH�WRROȆV�GHYHORSPHQW��:H�DOVR�H[WHQG�RXU�JUDWLWXGH�WR�%RHKULQJHU�,QJHOKHLP�DQG�5RFKH�
IRU�VXSSRUWLQJ�WKH�GLVVHPLQDWLRQ�RI�WKH�WRRO�WKURXJK�WKLV�+RZ�7R�*XLGH�
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Ƅǔ Annex: use cases 
7KH� %XGJHW� ,PSDFW� $QDO\VLV� �%,$�� WRRO� SUHVHQWHG� LQ� WKLV� JXLGH� LV� GHVLJQHG� WR� VXSSRUW� SD\HUV� LQ�
HYDOXDWLQJ� WKH� ΋QDQFLDO� LPSOLFDWLRQV� RI� LQWURGXFLQJ� RU� PRGLI\LQJ� FDQFHU� GLDJQRVWLF� VHUYLFHV�� ,W�
FDQ� EH� DSSOLHG� DFURVV� D� UDQJH� RI� SROLF\� DQG� SODQQLQJ� VFHQDULRV�� IURP�DVVHVVLQJ� WKH� DΊRUGDELOLW\�
of new service packages to exploring population coverage expansions or comparing alternative 
FRQ΋JXUDWLRQV�RI�FDUH�

:KLOH�GHVLJQHG�WR�EH�DFFHVVLEOH�DQG�HDV\�WR�XVH��WKH�WRRO�DOVR�DOORZV�IRU�PRUH�FRPSOH[�VFHQDULRV�WR�
EH�PRGHOHG��GHSHQGLQJ�RQ�GDWD�DYDLODELOLW\�DQG�SROLF\�QHHGV��7KH�WRRO�FDQ�EH�DSSOLHG�DFURVV�GLΊHUHQW�
W\SHV�RI�LQVXUDQFH�VFKHPHV��LQFOXGLQJ�QDWLRQDO�KHDOWK�LQVXUDQFH��VRFLDO�VHFXULW\�V\VWHPV��RU�WDUJHWHG�
SXEOLF� SURJUDPV�� DQG� LV� ΌH[LEOH� HQRXJK� WR� DFFRPPRGDWH� YDU\LQJ� GHJUHHV� RI� VHUYLFH� FRYHUDJH��
SURYLGHU�DUUDQJHPHQWV��DQG�SRSXODWLRQ�WDUJHWLQJ�

,Q� DGGLWLRQ� WR� WKH� H[DPSOHV� VKRZHG� EHIRUH�� WKLV� VHFWLRQ� SUHVHQWV� LOOXVWUDWLYH� XVH� FDVHV� WKDW�
GHPRQVWUDWH� WKH� YHUVDWLOLW\� RI� WKH� WRRO�� (DFK� H[DPSOH� KLJKOLJKWV� D� GLVWLQFW� SROLF\� TXHVWLRQ� IDFHG�
E\�SD\HUV��VKRZLQJ�KRZ�WKH�%,$�FDQ�LQIRUP�VWUDWHJLF�GHFLVLRQV�E\�TXDQWLI\LQJ�H[SHFWHG�EXGJHWDU\�
FRQVHTXHQFHV�RYHU�WLPH�

8VH�FDVH����,QWURGXFLQJ�3XEOLF�)LQDQFLQJ�IRU�&DQFHU�'LDJQRVWLFV�LQ�D�3ULYDWHO\�'RPLQDWHG�
System

,Q�D�FRXQWU\�ZKHUH�FDQFHU�GLDJQRVWLF�VHUYLFHV�KDYH�EHHQ�SURYLGHG�VROHO\�E\�SULYDWH�SURYLGHUV�DQG�
΋QDQFHG�RXW�RI�SRFNHW�E\�SDWLHQWV�GXULQJ�WKH�SDVW����\HDUV��WKH�QDWLRQDO�KHDOWK�΋QDQFLQJ�DJHQF\�LV�
FRQVLGHULQJ�WKH�LQWURGXFWLRQ�RI�SXEOLF�FRYHUDJH�IRU�D�FRUH�VHW�RI�GLDJQRVWLFV��7KH�DLP�LV�WR�UHGXFH�
΋QDQFLDO�EDUULHUV�WR�DFFHVV�DQG�DOLJQ�ZLWK�EURDGHU�KHDOWK�V\VWHP�UHIRUP�JRDOV��8QWLO�QRZ��WKHUH�KDV�
EHHQ�QR�GHGLFDWHG�SXEOLF�EXGJHW�RU�UHLPEXUVHPHQW�VFKHPH�IRU�GLDJQRVWLFV��SRVLQJ�FKDOOHQJHV�IRU�
HTXLWDEOH�DFFHVV�DQG�HDUO\�GHWHFWLRQ�

7R�LQIRUP�WKH�IXQGLQJ�GHFLVLRQ��D�%XGJHW�,PSDFW�$QDO\VLV�LV�FRQGXFWHG�IURP�WKH�SD\HU�SHUVSHFWLYH��7KH�
DQDO\VLV�SURMHFWV�WKH�DGGLWLRQDO�EXGJHWDU\�RXWOD\�UHTXLUHG�LI�WKH�SXEOLF�SD\HU�ZHUH�WR�UHLPEXUVH�D�VHW�RI�
GLDJQRVWLF�SDFNDJHV�IRU�KLJK�SULRULW\�FDQFHUV�VXFK�DV�EUHDVW�DQG�OXQJ��0DUNHW�EDVHG�WHVW�SULFLQJ��WDUJHW�
SRSXODWLRQ�HVWLPDWHV��DQG�SKDVHG�FRYHUDJH�DVVXPSWLRQV�DUH�XVHG�WR�PRGHO�WKH�DQQXDO�DQG�FXPXODWLYH�
΋VFDO�LPSDFW�RYHU�΋YH�\HDUV�

7KLV� DSSOLFDWLRQ� HQDEOHV� WKH� SD\HU� WR� HYDOXDWH� DΊRUGDELOLW\� XQGHU� GLΊHUHQW� UROORXW� VFHQDULRV��
DQWLFLSDWH�IXQGLQJ�QHHGV��DQG�H[SORUH�SRWHQWLDO�FRQWUDFWLQJ�PHFKDQLVPV�ZLWK�SULYDWH�SURYLGHUV��7KH�
%,$�VXSSRUWV�VRXQG�΋VFDO�SODQQLQJ�ZKLOH�FRQWULEXWLQJ�WR�D�PRUH�HTXLWDEOH�GLDJQRVWLF�ODQGVFDSH�
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8VH�FDVH����&RPSDULQJ�%DVLF�DQG�(QKDQFHG�&DQFHU�'LDJQRVWLF�3DFNDJHV

$V�SDUW�RI� D�QDWLRQDO�SROLF\� WR� VWDQGDUGL]H� FDQFHU�GLDJQRVWLF� VHUYLFHV�XQGHU� WKH�SXEOLF� LQVXUDQFH�
VFKHPH��WKH�SD\HU�PXVW�FKRRVH�EHWZHHQ�WZR�GLDJQRVWLF�SDFNDJHV��7KH�EDVLF�SDFNDJH�FRYHUV�HVVHQWLDO�
WHVWV� UHTXLUHG� WR� FRQ΋UP�D�GLDJQRVLV��ZKLOH� WKH� HQKDQFHG�SDFNDJH�DGGV�DGYDQFHG� WRROV� VXFK�DV�
VWDJLQJ�VFDQV�RU�PROHFXODU�SUR΋OLQJ�WKDW�PD\�LPSURYH�FOLQLFDO�RXWFRPHV�EXW�FRPH�DW�D�KLJKHU�FRVW�

$�%XGJHW�,PSDFW�$QDO\VLV�LV�DSSOLHG�IURP�WKH�SD\HUȆV�SHUVSHFWLYH�WR�FRPSDUH�WKH�LQFUHPHQWDO�FRVW�RI�
FRYHULQJ�HDFK�SDFNDJH�XQGHU�WKH�LQVXUDQFH�VFKHPH��7KH�WRRO�HVWLPDWHV�WKH�HOLJLEOH�SRSXODWLRQ��XQLW�
FRVWV��DQG�SURMHFWHG�XSWDNH�RI�VHUYLFHV��,W�PRGHOV�WKH�΋VFDO�FRQVHTXHQFHV�RYHU�D�PXOWL�\HDU�KRUL]RQ��
SURYLGLQJ�LQVLJKW�LQWR�KRZ�HDFK�RSWLRQ�ZRXOG�DΊHFW�WKH�SD\HUȆV�EXGJHW�HQYHORSH�

7KH� DQDO\VLV� HQDEOHV� WKH� SD\HU� WR� DVVHVV� WUDGH�RΊV� EHWZHHQ� H[SDQGHG� GLDJQRVWLF� SUHFLVLRQ� DQG�
΋QDQFLDO� VXVWDLQDELOLW\�� ,W�DOVR� IDFLOLWDWHV�VWUXFWXUHG�GLVFXVVLRQ�RQ�SRWHQWLDO� VHTXHQFLQJ�VWUDWHJLHV��
DOORZLQJ�WKH�HQKDQFHG�SDFNDJH�WR�EH�LQWURGXFHG�JUDGXDOO\�RU�WDUJHWHG�WR�VXESRSXODWLRQV�ZLWK�WKH�
KLJKHVW�FOLQLFDO�QHHG�

8VH�FDVH����([SDQGLQJ�'LDJQRVWLF�&RYHUDJH�WR�DQ�8QLQVXUHG�3RSXODWLRQ�*URXS

&XUUHQWO\�� FDQFHU�GLDJQRVWLF� VHUYLFHV� DUH� UHLPEXUVHG�RQO\� IRU� LQGLYLGXDOV� HQUROOHG� LQ� WKH�QDWLRQDO�
LQVXUDQFH� VFKHPH��SULPDULO\� IRUPDO� VHFWRU�HPSOR\HHV��$� ODUJH�SRUWLRQ�RI� WKH�SRSXODWLRQ� UHPDLQV�
XQLQVXUHG� DQG� PXVW� SD\� IRU� GLDJQRVWLF� FDUH� RXW�RI�SRFNHW�� 7KH� QDWLRQDO� SD\HU� LV� FRQVLGHULQJ�
H[SDQGLQJ�LWV�FRYHUDJH�WR�LQFOXGH�WKLV�XQGHUVHUYHG�JURXS��DV�SDUW�RI�DQ�HΊRUW�WR�DGYDQFH�XQLYHUVDO�
KHDOWK�FRYHUDJH�

8VLQJ�D�%XGJHW� ,PSDFW�$QDO\VLV� WRRO� WDLORUHG� WR� WKH�SD\HU�SHUVSHFWLYH�� WKH�DQDO\VLV�HVWLPDWHV� WKH�
DGGLWLRQDO�΋QDQFLDO� FRPPLWPHQW� UHTXLUHG� WR� IXQG�GLDJQRVWLF� VHUYLFHV� IRU� WKH�SUHYLRXVO\�H[FOXGHG�
SRSXODWLRQ��,W�FRPSDUHV�WKH�FXUUHQW�EXGJHW�DOORFDWLRQ�ZLWK�WKH�SURMHFWHG�RXWOD\V�XQGHU�D�XQLYHUVDO�
FRYHUDJH�VFHQDULR��LQFRUSRUDWLQJ�DVVXPSWLRQV�DERXW�XSWDNH��LQFLGHQFH��DQG�WHVW�SULFLQJ�

7KH�UHVXOWV�HTXLS�WKH�SD\HU�ZLWK�DFWLRQDEOH�HYLGHQFH�RQ�WKH�FRVW�RI�H[SDQGLQJ�HQWLWOHPHQWV��KHOSLQJ�
WR� DVVHVV� DΊRUGDELOLW\�� LGHQWLI\� ΋VFDO� ULVNV�� DQG� JXLGH� SKDVHG� LQFOXVLRQ� VWUDWHJLHV�� 7KH� %,$� DOVR�
KLJKOLJKWV�SRWHQWLDO�IXQGLQJ�JDSV�RU�DUHDV�ZKHUH�FR�΋QDQFLQJ�RU�GRQRU�VXSSRUW�PD\�EH�QHHGHG�WR�
PDLQWDLQ�HTXLW\�ZLWKRXW�FRPSURPLVLQJ�΋QDQFLDO�VXVWDLQDELOLW\�
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ƅ. Contact

CONTACT 
INFORMATION

Michael Gone 

Health Financing Lead at City Cancer Challenge

JRQH#FLW\FDQFHUFKDOOHQJH�RUJ

)RU�PRUH�GHWDLOV�RQ�WKH�EXGJHW�LPSDFW�DQDO\VLV�WRRO��SOHDVH�FRQWDFW��

mailto:gone%40citycancerchallenge.org?subject=


KWWSV���FLW\FDQFHUFKDOOHQJH�RUJ�

https://www.linkedin.com/company/citycancerchallenge/
https://www.instagram.com/ccan_org/
https://twitter.com/CCan_org
https://www.facebook.com/CCan.org/

